Abstract: There are the following problems on research of the agricultural information level evaluation and prediction in China and other countries. (1) People do not find a generally accepted evaluation index system for the agricultural information. (2) The methods to determine the index weight are usually based on subjective judgment, cannot objectively reflect the correlation of index. (3) Most evaluation and prediction methods of agricultural information level study on social information from the economic viewing point and are based on linear transformation, they cannot exactly reflect the characteristics of nonlinear fitting between agricultural information index system and evaluation results. In order to solve the above mentioned problems, this paper first constructs a set of agricultural information index system, then gets the weight of each index according to the method of entropy and does evaluation and prediction of the agriculture information level with the support vector regression method. This paper, based on objective view and nonlinear method, is feasible, effective, has the value of application and popularization proven by empirical research.
INTRODUCTION
The concept of agricultural information can be discussed from various aspects, with the development of information technology, information evaluation index are also renovated timely and leads to different methods of information level measurement, international agricultural information evaluation methods can be roughly divided into the following four types: (1) . Information index method. It is a kind of information level evaluation system through the calculation of relative value, containing 4 categories such as information, rate of equipment, main body levels, information coefficient, but many indexes of this method are too old to keep up with the steps of new information technology. (2). Porat's method. American economist Marc U.Porat systematically put forward a method of information measurement in 1977. From the economy viewing point, the theory evaluates the information level through contribution rate of the information industry to the national economy. (3) . Information society index method. It does the weighted calculation of three types of index such as social infrastructure, information infrastructure and computer infrastructure, the calculation is more convenient, but the method is lack of the indexes reflecting the of information flow and is short of the description of the social economic structure. (4) . The IUP model method. It was launched by educational, scientific and cultural organization of United Nations as the largest and most comprehensive information evaluation model till now, it contains 230 indexes totally, but it has so many parameters and all they cross each other, so requirements for statistical data is very high, cannot be extensively used [1] [2] [3] [4] [5] [6] [7] [8] .
Compared with developed countries, Chinese agriculture information work starts rather late, the research on agricultural information level evaluation is poorer, so leads to not only the randomness of agriculture information construction in some areas and departments, but also the lack of master and scientific plan. Therefore, through the research on personality problems existing in specific region and the common problems of agriculture information in China, it will be very important and necessary to establish a set of scientific construction evaluation index system of agriculture information to study and evaluate the construction results from qualitative to quantitative, also good for decision making. The typical achievements of information evaluating methods got by current Chinese scholars is as follows: 1. Informatization with comprehensive index method brought by Y.X. Zhong (CIIC). The method is a new one considering the integrity and unity of factors to measure the information level based on Machlup's method, Porat's method and information index method. 2. Improved information index model brought by Liang Haili et. The index system of improved model is more reasonable but still has some problems, for example it does not give enough attention to such factors as information technology and network etc. 3. Method as 5-level index which was written by Wang Linong, it can evaluate the agriculture information situation in general but some indexes are crossed, difficult to quantify, data collection is difficult [9] [10] [11] [12] .
In summary, now there are the following insufficient aspects mainly exist in the domestic and foreign research on
evaluation of agricultural information level: (1) There is not an evaluation index system on agricultural information that is generally accepted. (2) Expert scoring method and AHP method are usually used to determine the weights of the indexes but all these methods are based on subjective judgment, it is difficult to guarantee the objectivity and operability. (3) Commonly used evaluation methods is Porat's method, principal component analysis (PCA) and comprehensive index method (CIM). The disadvantage of Porat's method is from the economic point and it cannot exactly reflect the measure of agricultural information; PCA and CIM are the statistical analysis methods that work on multiple indexes generally through linear transformation based on the agricultural information construction of a rational, index system. However, the agricultural information is an arduous and complex mission, as the technology of agricultural modernization changes rapidly by each passing day, agricultural information index also shows the characteristics of diversity, complexity and development, linear transformation evaluation method cannot fully reflect the nonlinear fitting characteristics between the agricultural information index system and evaluation results [13] [14] [15] .
To solve above problems, first, this paper formulated the entire architecture of agriculture information as a set of structured, multi-level, scalable index evaluation system combined with the actual situation of the rural economic and social development; second, made a comprehensive analysis of current situation on agricultural information of the different counties and cities, determining the weight of each index by using the entropy method, this method can avoid the shortcomings of subjective as other existing methods ; third, used the agricultural information data in different counties as training set, established nonlinear regression model of agricultural information by the support vector machine method, then evaluated the agriculture information level and predicted the agricultural information level; finally, analyzed status of agriculture information level combined with the research data and results of empirical studies and gave some suggestions on it [16, 17] .
IDEA OF CONSTRUCT THE EVALUATION AND PREDICTION SYSTEM ON AGRICULTURE IN-FORMATION LEVEL
The new agriculture information construction is a comprehensive system, so we should analyze, design and arrange all the new agriculture information elements systematically in order to effectively and scientifically reflect the inherent logic relation and its action mechanism, understanding the basic law of the new agriculture information development correctly, extracting the real observing point which can display the new agriculture information development level, then lay the foundation for the construction of evaluation index system. This paper shows the overall system of new agriculture information with Fig. (1) including basic information infrastructure, information resources, information applications and services, application supporting conditions, service transmission channel and the user [18] . 
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CONSTRUCTION OF THE AGRICULTURE IN-FORMATION INDEX SYSTEM
We carry on the reasonable design and arrangement of the constituent elements of the agricultural information systematically, and formulate the overall system of the agricultural information as a structured, hierarchical, open, extensible evaluation index system, it can be improved and optimized according to the change of the agriculture development status, change trend, statistics channel, data acquisition channel, as shown in Table 1 .
AGRICULTURAL INFORMATION INDEX WEIGHT CALCULATION
The Characteristics of Entropy
In 1948, Mr. Shannon proposed to introduce the concept of entropy in physics to information theory, used as a measure of the uncertainty information system structure. In information theory, entropy is a concept used to measure the amount of information, the more orderly a system is, the less the entropy is, conversely, the more disordered a system is, the higher the entropy is. Therefore, according to the characteristics of entropy, the weight of index can be judged by calculating the entropy. When the entropy value is bigger, the disorder degree is smaller, individual decision attribute value in data set is dominated, the greater influence will be put on comprehensive evaluation by this index, on the contrary, the smaller the entropy value, the smaller the influence of the index of comprehensive evaluation.
Steps to Determine Weight by Entropy Method
Depends on the characteristics of entropy, the steps to determine weight by entropy method as follows:
Standardized matrix: do the standardized process to the agricultural information raw data matrix X = (x ij ) m!n , we can get standardization matrix as P = ( p ij ) m!n , among them:
Weights determined by the weight of entropy method: to get the entropy of the j index: 
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the weight of the j index is:
The bigger the index weight is, the greater the amount of agricultural information is.
EVALUATION AND PREDICTION OF AGRICUL-TURAL INFORMATION LEVEL
Support Vector Regression
Support vector machine (Support Vector Machine) was first proposed by Mr. Corinna Cortes and Mr. Vapnik in 1995 and has been widely used since that. The method shows many unique advantages in solving the small sample, nonlinear and high dimensional pattern recognition problem. If the support vector machine is applied to the function fitting problem, it will be the support vector regression (Support Vector Regression). The basic idea of support vector regression will be described as follows: set the training sam-
!(x i , y i ) "S , so f (x) will be the support vector regression model. Support vector regression is for resolving convex quadratic optimization problem, it can guarantee that extremal solution is global optimal solution.
Considering the allowable, introducing slack variables ! i , ! i * , support vector regression problem will be optimized as:
Among them, the constant C > 0 shows the degree of punishment beyond the error ε .
For nonlinear problem, we need to find a kernel function
instead of the calculation of inner product in the original feature space, the low-dimensional sample set will be mapped to high-dimensional feature space through nonlinear mapping to achieve the nonlinear regression in original space by linear regression in high dimensional space. The dual form of optimization problem will be obtained by construction of Lagrange equation,: 
construct the nonlinear function as:
Evaluation and Prediction on Agriculture Information Level
(1) SVM model: set as ! -SVR (2) Kernel function: RBF (Radial Basis Function) is selected in this paper. The construction of agricultural information evaluation model is mainly the determination of two parameters: the fault-tolerant penalty parameter C and kernel function parameter ! . SVR regression model parameters selection can be determined by the grid search, respectively to set the maximum value and the minimum value of these two parameters, then divides their domain value space into a grid by a certain step, determines the optimal parameter at each grid point through testing one by one.
(4) Evaluation and prediction on agriculture information level with the model above.
EMPIRICAL RESEARCH
Agriculture Information Data of Different Counties in Hebei Province
The empirical research data depends on the data of Hebei Province Economic Statistical Yearbook 2008~2013 and the research data that counties reported to the Hebei provincial agriculture department. For example, the counties of 2013 Hebei Province agricultural information data shown in the Table 2: 6.
The Weight of Agricultural Information Index in Hebei Province
The calculation for the standard matrix of agricultural information data of counties and cities in Hebei Province to
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determine the weight of each index shown as in Table 3 by entropy value method.
Evaluation and Prediction on Agriculture Information Level in Heibei Province
Set the ag ricultural information data 2008 ~ 2012 of counties in Hebei province as the training data, make a data standardization. Get the SVR agricultural information level model with the training set. Based on application software package LIBSVM developed and designed by Doctor Lin zhiren who is from the national Taiwan University, all the experiment of this article uses cross validation parameter optimization method between 70% training set and 30% test set. Parameter ε is determined as 0.01, through the grid search, finally we get C = 9.1896, λ = 0.011842, shown as in Fig. (2) . Evaluate the agricultural information data 2013 of counties in Hebei province by the model. Fig. (3) is the curve of BP (Back Propagation) model and SVR (Supporting Vector Regression) model fitting respectively to the result of WAM(Weighted Aggregation Method).
Set the data of agricultural information 2008~2013 of counties in Hebei province as training data, constructs the regression function model of them separately, forecast the agricultural information level data during 2014~2018 and shown as in Fig. (4) .
Analysis
(1) Comprehensive analysis of various agricultural information present situation, we can draw the following conclusion: the evaluation of agricultural information level in Hebei province can be roughly divided into three levels. First level: SJZ, TS, QHD, CZ, their information levels are higher; secondary level: LF, BD, CD, HS, the information levels are medium; third level: XT, HD, ZJK, the information levels are low.
(2) Relative application infrastructure, human resources and support conditions index, rural service channels and information transmission index has more and more influence to the agricultural information level. We can see from the analyzed data in Hebei province the rural service channels and information transmission index weight value is 0.406, it Sinor index  X1  X2  X3 X4 X5  X6  X7  X8  X9  X10  X11  X12  X13  X14  X15  X16 
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is larger than the infrastructure, human resources and application support index (0.129, 0.116, 0.107), weight value, it shows a new trend in the development of information technology of new rural construction in Hebei province. In recent years, the popularity rate of fixed telephone, mobile phone, computer, connected broadband in the rural areas was stable; coverage rate of township agricultural information service agencies, village-level agricultural information service shops tended to be stable after years of construction in the rural areas ; Agricultural websites, Internet information platform of agricultural products and other new type of rural service channels and information communicating way has played a more and more important role in the process of agricultural information.
CONCLUSION
This paper first constructs a set of agricultural information index system, then gets the weight of each index according to the method of entropy and does evaluation and prediction of the agricultural information level with the support vector regression method based on all these previous work. Based on objective view and nonlinear method, this paper is feasible, effective, has the value of application and popularization proven by empirical research.
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